The volume integral equation for bistatic scattering from the setioor is solved for a wetiy fluctuating medium using perturbation methods. Moment methods are dso used to solve for the scattered field exactly. Half-space effects and multiple scattering are observed. Exact solutions are compared with the perturbation solution to infer the range of vddi ty of the weak scattering assumption for typical sediments,
J p(r) = pO(r) +
[kz(r')~s (r')gO(r, r')p(r') -7P(r')VgO(r, r') . V'p(r')]dr' v (1) If the fluctuations in the medium are small, perturbation methods can be used to solve the scattered field integral equation. The equivalent first-order bistatic surface scattering strength for the two-dimensional sediment volume is found in terms of the half-space spectrum,~PP, of the density fluctuations in the medium, The volume scattering integral weak scattering in the medium.
MOMENT METHODS equation is also solved numerically in tw~dimensions without assuming Using moment methods (2) the unknown field within the sediment is expanded in a series of bmis functions fn. 
Choosing appropriate testing functions, Wm, the integral equation reduces to a system of linear equations,
where the matrix and vector elements are defined as
The operator L is the integro-differential operator of equation (1) . The solution vector p contains unknown coefficients of the basis expansion. The bmis and testing functions are chosen such that (6) the the moment integrals of equation (6) can be solved either analytically or by efficient numerical methods. After solving equation (5) for the field inside the sediment (by matrix inversion), the far-field in the water is found by evaluating the integral equation directly. Stationary phase methods are used to approximate the Green's function in the far-field.
The bistatic scattering cross-section is found by generating realizations of a random medium and performing Monte-Carlo simulations. Realizations are generated by assuming the sediment fluctuations are a Gaussian random process having a power-law spectrum. The incoherent scattered intensity is found by averaging the magnitude squared of the scattered field over a sufficient number of independent realizations. Simulations are performed using different types of testing and basis functions to evaluate the accuracy and efficiency of the method of moments solution technique. Simulation are then performed using a range of typical sediment parameters. Half-space effects and multiple scattering are observed m a function of the scattering geometry and the statistical properties of the fluctuations in the sediment density and compressibility. The exact numerical solutions are compared with the two-dimensional perturbation solution and inferences drawn~to when the first-order approximation is valid.
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